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PRELIMINARY AMENDMENT 



Assistant Commissioner for Patents 
Washington, D.C. 20231 

Sir: 

Please amend this application as follows: 
IN THE SPECIFICATION : 

Page 1, before line 1, insert 



This application is a division of U.S. Patent Application 
Serial No. 09/581,696 filed June 15, 2000 which is a 371 of 
PCT/JP99/05830 filed October 22, 1999.-- 

IN THE CLAIMS : 

Claim 2 (amended) A system for recovering valent metals from 
refuse secondary batteries comprising a separating means to 
mechanically separate the refuse secondary batteries and to 
separate them into a separated cathode material and a separated 
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anode material, and a means to recover valent metals from the 
separated cathode material and the separated anode material 
obtained by the separating means. 

Claim 10 (amended) The recovering system for valent metals 
from refuse secondary batteries of claim 2, wherein the separating 
means comprises a cooling device to refrigerate the refuse 
secondary batteries with liquid nitrogen and a crushing device to 
crush the refrigerated refuse secondary batteries to thereby 
recover the valent metals from the crushed material. 

Claim 17 (amended) The recovering system for valent metals 
from refuse secondary batteries of claim 2, wherein the system 
includes a fusing means to add calcium to the separated cathode 
material separated by the separating means and to fuse it to 
recover the valent metals. 

Claim 22 (amended) The recovering system for valent metals 
from refuse secondary batteries of claim 2, wherein the system 
includes an oxidizing means to oxidize the cathode material 
separated by the separating means at a temperature lower than 3 00°C 
for recovering the valent metals. 

Claim 33 (amended) The recovering system for valent metals 
from refuse secondary batteries of claim 2 f wherein the system 
includes a reduction fusing device to reduce and fuse the separated 



cathode material separated by the separating device after adding 
either carbon or plastic to the cathode material and a 
decarbonizing device to heat the separated cathode material under 
an oxidized atmosphere and to oxidize and remove carbon contained 
in the valent metals either prior or following the reduction fusing 
process, thereby recovering the valent metals. 



REMARKS 



The amendment is made to insert reference to the parent 
applications and to conform the claims to the American practice. 
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Our Ref. : MTH-49-DIV 
MARKED-UP VERSION OF SPECIFICATION 
SPECIFICATION 



Process and System for Recovering Valent Metals from Refuse 

Secondary Batteries 

5 * —PRIOR APPLICATIONS 

This application is a 'division of U.S. Patent Application Serial No. 09/581,696 filed 
June 15, 2000 which is a 371 of PCT/JP99/05830 filed October 22, 1999.— 

Field of Invention 

The present invention is related to a process for recovering 
valent metals from refuse secondary batteries, and more 
5 pecifically to a process and a system for recovering valent^ 

j.fals in a state of high purity from refuse secondary batteries , 
which are safe, simple, and economically-advantageous. 
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fU Background Art 

In the past, for secondary batteries used for electric cars, 
lithium ion secondary battery, nickel-hydrogen secondary 
battery, nickel-cadmium secondary battery, lead storage cell 
S and the like have been recommended. However, lithium ion 
secondary battery and nickel-hydrogen battery are considered 
as promising ones in view of high power density, long durability 
and high energy density particularly when required for electric 



cars . 



When using these batteries, great amount of refuse secondary 
batteries, which contain great amount of valent metals, such 
as hydrogen-occluded alloy (cathode active substance), nickel 
and cadmium, are resulted, thus requiring recycling process to 
recover these valent metals from such refuse secondary batteries 
(dead batteries) . 
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Ref . : MSH-49-DIV. 

MARKED--UP VERSION OF CLAIMS 

What is claimed is; 



1. 



A process for recovering valent metals from refuse 




A system tor recovering 

secondary batteries , G^aj^c^e-3?i-z=e-d— -^i-n-— -that — s y s tern 

comprisef a separating means to mechanically separate the 
refuse secondary batteries and to separate them into a 
separated cathode material and a separated anode material, 
and a means to recover valent metals from the separated 
cathode material and the separated anode material 
obtained by the separating means. 

metals from ref usj 

second 
that the 

the refuse seconded 
a first crushinc 



s to refrigerate 
with liquid nitrogen and 
crush the refrigerated refuse 



secongUrfy batteries to thereby recover the valent metals 
from the crushed batteries. 

The recovering process for valent metalKfrom refuse 
secondary batteries according to claim 1, charaeffe^ized 
in that the process comprises a water rinsing process 
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the crushed material obtained in the crushinc 
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and the first sieving process to carry out 
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recovering process for v, 
secondary batteries according to 



comprises 



remained 



in that th 
to sieve the 
sieving proces 
material remaine 

process and a third\s ieving process 
material obtained in 
6 . The recovering pro 

secondary batteries accor 



crushing 



a -sieve 



second 



;ss for 



in< 



refuse 
cterized 
s I e vjL nq process 
in the first 
to crush the 
,e first sieving" 
o sieve the crushed 
rushing process, 
'alent metals from refuse 
to claim 5, characterized 



in that the material sieve^\down in the second sieving 
process is mainly consisted \f the separated cathode 
material. 

7 . The recovering nfrocess for val\nt metals from refuse 
secondary batterie^ according to cla\m 6, characterized 
in that the separated cathode material i^mainly consisted 
of hydrogen-oocluded 

8 . The rec/^ ri no process 'for valent metalV from refuse 
secondary 

in that /he process comprises a rubbing proces\ to rub 
a mixture of a component remained over a sieve \n the 
sieving process and a component sieved down in\the 
tl^rd sieving process, and a wet ma 

Process to magnetically separate the crushed-material 
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10 . The recovering system for valent metals from refuse 

secondary batteries arcr^>^rtHri>§~--t-o claim 2, ah a ?v3^berJLz.ed 
i^cu-kfea^t the separating means comprises a cooling aaeflis 
to refrigerate the refuse secondary bat teries with liquid 
nitrogen and a crushing rao - ana s to crush the refrigerated 
refuse secondary batteries to thereby recover the valent 
metals from the crushed material. 

^rom 
claim l r 
contains a 
cathode material 
^process following to addition 
material . 

c ent metals from 
^laim 11, 
:ium 

is in a range of from 1 to 50 parts by weight based on 
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\ 100 parts by wieght of the cathode material. 

13. \ The recovering process for valent metals from 
refusse secondary batteries according to claim/ 11, 
characterized in that the addition of calcium isycarried 
out folloVing to the fusing of the separated cathode 
material. \ / 

14. The recovering process for valemt metals from 
refuse secondary \batteries according to claim 11, 
characterized in that\nicke-l is added into the separated" 
cathode material as a \tartyng metal in the fusing 
process. \/ 

15. The recovering pr/cess\ for valent metals from 
refuse secondary batteries according to claim 11, 
characterized in that the fusing process is taken place 
under an atmosphere of an inactive ga3s? 

16. The recovering process for valenk metals from 
refuse secondary batteries according to \claim 11, 
characte/ized in that the separated cathode matVial is 
crushed and separated after subjecting the r\fuse 
secondary batteries to refrigeration with liquid nitrogen 

yduring the mechanical separation process. . 
17 . The recovering system for valent metals from refuse 

secondary batteries a^^rdi^g^,^o claim 2, c?h^3?a-©42^^~z ed 
i^p-tfeat the system oomp^s4rs^s a fusing means to add calcium 



the separated cathode material separated by the 
separating means and fe-h-e** to fuse it to recover the valent 
metals . 
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18. The recovering process for valent metals from 
\refuse secondary batteries according to claim 1, 

characterized in that the process comprises an oxidizing 
process to oxidize the separated cathode material 
separated in the separating process at a low temperature. 

19. The Recovering process for valent joetals from 
refuse secondary batteries according /to claim 18, 
characterized in tshat the oxidizing pro/ess is taken place 

at a temperature JSower than 30Qr°C and the oxygen" 
concentration is adjus\ed to arrange of from 5 to 25%. 

20. The recovering profce^s for valent metals from 
refuse secondary batterj/es \ according to claim 18, 
characterized in that/ nickel \ydroxide as an anode 
material is added /or the adjustment of the oxygen 
concentration. / \ 

21. The recovering process for valerrk metals from 
refuse secondary batteries according to \claim 18, 
characterized in that the separated cathode mat\rial is 
one being crushed and separated by means of refrigerating 
the/ refuse secondary batteries with liquid nitrogen 
vduring the mechanical separation process. 

22 . The recovering system for valent metals from refuse 

secondary batteries a *?,c o r d-jj^g - «b<r claim 2, Gdri^r-a^Hr^Hrz^ d 
•izi-^hcrt the system o o m p n -c- o s an oxidizing means to oxidize 



the cathode material separated by the separating means 
at a temperature/ for recovering the valent metals. 



refuse secondary batteries according to claim 1, 
;haracterized in that the process comprises a rare earrth 



sment s 



el 
0 . 1 

separa 
dissolvi 
process, a 
which the ra 
fusing process 
to recover the 
2 4 . The recoveri 

refuse secondary ba 
characterized in that 
oxidize the cathode 



process to add an 



itit of 
of the 
'quired for 
"he separating 
f&de material from 
elements have tieen removed, and a 
the dried cathode material and then" 
ent metals 



quivalent based on 
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earth elements, 



process to dry the 



proc 



for valent metals from 
es according to claim 23, 
oxidizing process to gradually 
1 while bubbling air into the 



ater i 

aqueous solution Jts constituted in a place prior to the 
drying process^ 
25. The recovering process f\r valent metals from 

refuse secondary batteries according to claim 23, 
characterized in that the fusing process is constituted 
with/the addition of nickel as a starting metal into the 

process 



ma; 



sub j ected 



26/ The recovering process for valent 

refuse secondary batteries according to 
characterized in that the separated cathode mate 



one 



being crushed and separated by refrigeratin 



etals " from 
aim 23, 
ial is 
the 



refuse secondary batteries with liquid nitrogen dur\ng 
the mechanical separation process. 
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2v\- The recovering system for valent metals from refusA 

secondary batteries according to claim 2, characterised 
in \hat the system comprises a rare earth elements 
removing means to remove rare earth elements after adding 
an acid Vn an amount of 0.1-2.5 times equivalent based 
on the weight of the separated cathode mate^al separated 
by the separating means, which is require^ f or dissolving 
the rare eartlt elements, a drying Aeans to dry the 
separated cathocne material from wJiich the rare earth" 
elements have beenVemoved, and A fusing means to fuse 
the dried cathode material to recover the valent metals. 

28. The recovering pxoceds for valent metals from 
refuse secondary batteriles according to claim 1, 
characterized in that tife prsocess comprises a reduction 
fusing process to reduce and ruse the separated cathode 
material separated/In the separating process after adding 
either carbon oy plastic into the\cathode material and 
a decarbonizing process to heat thA separated cathode 
material uiySer an oxidized atmosphere^ to oxidize and 
remove ca/bon contained in the valent meta\s either prior 
or foil/owing to the reduction fusing process, thereby 
recovering the valent metals. \ 

29. / The recovering process for valent metaJ_s from 
/efuse secondary batteries according to claiV 28, 

/ characterized in that the separated cathode material 
comprises a refuse anode material and refuse sintered 
nickel . 
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secondary batteries a 



claim 2, o h a rae fc eg-i-zed 



aj3s^fe^vat the system e^tft pr^o-c s a reduction fusing means to 

reduce and fuse the separated cathode material separated 

by the separating j^s^s after adding either carbon or 

plastic ij^fe-© the cathode material and a decarbonizing 

iwe^is to heat the separated cathode material ixnder an 

oxidized atmosphere and to oxidize and remove carbon 

contained in the valent metals either prior or following 

the reduction fusing process, thereby recovering the 
♦ 

valent . . 

34. The recovering^ro^e^^b'i^-^Zl^t metals from 
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any 
nickel- 
urn secondary 



icondary 
characterized in t 
of nic 
hydrogen s 
battery . 

35. The recove^sinq process foyf valent metals from 
refuse secondary batteries [/according to claim 1, 
characterized in that the^alent metal is mainly consisted 
of hydrogen-occludejr allo*y\ spumous nickel, nickel 
hydroxide and i 

36. The recovering process for \alent metals from 
refuse secondary batteries according^ to claim 1, 
characterized in that the recovering proces\ to recover 

s is taken place under an atmosphere of an 
inactive gas. 
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